The length of the diurnal photoperiod has a great effect on the rate of development of the spring cereal varieties cultivated in Finland (10). Varieties which, when sown at the end of May in conditions of normal long day, ripen as early as August, do not even reach their earing stage by the end of the growing season when the length of the diurnal light-period is shortened to 10 hours. However, in spite of the continuous day prevailing for more than two months in Lapland, the rate of development of the spring cereals is not as rapid there as in South Finland, where the length of the longest day is less than 19 hours (5, 6, 7, 8) . The explanation has been advanced that the length of day prevailing in South Finland is already long enough nearly to complete the photoperiodic stimulus. Besides, both the light intensity and the temperature conditions in South Finland are more favourable for a rapid rate of development of spring cereals than in Lapland.
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With a view to investigating the part played by light conditions in determining the different rates of development of the spring cereals at different latitudes, numerous workers have employed the method of calculating day-degree summations of the growing period, using as base lines 0°C, 4.4°C (= 40°F ) or 5°C, for example; the diurnal mean temperatures above these lines have been added (2, 5) . Nuttonson (5) has preferred the base line of 4.4°C to that of 0°C. However, in view of the vernalizing effect of temperatures between 0°and 4.4°C (or 5°C, cf. 2) on the late spring cereal varieties (cf. 1,4), and, in addition, the fact that when the mean temperature of a day is + 5°C, the temperature at noon may be high enough to promote considerable growth of the spring cereals, we (8) have preferred to add up all mean temperatures above 0°C.
In different plants the sensitiveness to photoperiod extends to different stages of development (cf. 3). Hence the effect of daylength on the rate of development is easiest to establish if the investigation is restricted to that developmental stage of each plant during which its photoperiodic sensitiveness is at a maximum. In the following special attention has been paid to the differences in photoperiodic sensitiveness of spring cereals at their different development stages. In addition, the modifying effect of light intensity on the rate of development of the spring cereals has been investigated. Further, an estimation has been made of the relative importance of day-length 1700 to 0700. In the other room, the length of the diurnal light period was shortened to 10 hours by the use of darkening curtains. The experiments were carried out with Tammi barley; the experimental pots were Mitscherlich pots. 35 seeds of barley were sown in each pot; after emergence, the number of plants was reduced to 27. To examine the effect of light intensity, the pots were placed at different distances from the windows (cf. 9).
The rate of development of the spring cereals in the field at the Viik Experimental Farm was compared with that at the Muddusniemi Experimental Farm. The respective temperatures were measured at an altitude of 2 metres above the ground. The diurnal mean temperature was calculated from the temperatures measured at 8 a.m. and 8 p.m. For the calculation of the day-degree summations a base line of 0°C was used. In some investigations published earlier (6, 7, 8) , owing to a regrettable mistake, the diurnal mean temperatures have been calculated in a different way at the Viik Experimental Farm and at the Muddusniemi Experimental Farm; on this account the mean temperatures reported for Muddusniemi have been, relatively, somewhat too high.
When the photoperiodic treatment was not started until the wheat had reached the booting stage, the day-length had hardly any effect on the developmental rate of the spring cereals (Table 1) . When the photoperiodic treatment was started earlier, 15 to 20 days after emergence, the effect of day-length was very distinct. In the field experiments carried out in 1954, this phenomenon was manifested very similarly in Binder barley. Tammi barley, Guldregn II oat and Diamant wheat. When the short-day treatment was started still earlier, or immediately after emergence, the developmental rate of the wheat was greatly retarded (Fig. 1 ). In the experiments reported earlier (10), the short-day treatment, when started immediately after emergence, retarded the rate of development of Tammi barley less than that of Binder barley, Guldregn II and Diamant wheat. Hence it appears that the visible effect of day-length on the rate of development of spring cereals is restricted to the phase between emergence and the booting stage. The short-day treatment adversely affected the total yield of the spring cereals, and especially the grain yield. These results were manifested similarly both in the field experiments (Table 1 ) and in the experiment carried out in the laboratory (Table 2) . By contrast, the short photoperiod increased the straw yield. From experiments carried out in the laboratory, however, it is obvious that these results were dependent, in part at least, on the fact that the short-day treatment reduced the total amount of light affecting the plants. Reduction in the light intensity, too, had a very adverse effect on the grain/total yield ratio. The amount of the straw yield was only lower in the conditions of short photoperiod when the plants were exposed, during the daylight period proper, to light intensities lower than 67 % of that prevailing outdoors. Hence it may be concluded that when the spring cereals are exposed to insufficient amounts of light, the utilization of their energy reserves in grain formation is greatly reduced. In the conditions of short photoperiod, the straw yield was also greater owing to the fact that the development of the spring cereals continued longer, in field experiments until the late autumn; in conditions of normal long day, the spring cereals reached full maturity, and hence their growth stopped, much earlier. When the spring cereals were exposed to insufficient amounts of light the number of ears was also relatively small. In the conditions of the short photoperiod, Tammi barley was not able to develop ears at all when exposed to light intensities lower than 46 % of that prevailing outdoors (Table 2) . Besides, the deficiency of light delayed the earing rate of Tammi [1949] [1950] [1951] [1952] [1953] [1954] [1955] [1956] , the grain of even the earliest spring cereal varieties did not reach full maturity. For this reason, the comparisons made between the rates of development of spring cereals at the Viik Experimental Farm and at the Muddusniemi Experimental Farm, have been restricted to cover the developmental phase from sowing to the full earing ( Table 3 ). The rate of development of the spring cereals appeared to be distinctly more rapid at the Viik Experimental Farm (60°1 0' N) than at the Muddusniemi Experimental Farm (69°5' N). However, the day-degree summations over the period from emergence to full heading tend to be higher at Viik than at Muddusniemi. Yet this is true both for the phase of development from sowing to emergence, and for that from the appearance of the tip of the ear to full earing, during which the day-length hardly affects the rate of development of the spring cereals at all. Hence it is evident that some environmental factor other than the photoperiodic effect of long day has proved relatively favourable at Muddusniemi Farm. The first point to suggest itself is that the field soil at Muddusniemi is of fine sand, almost without any humus, i.e., the kind of soil on which spring cereals tend to develop relatively rapidly, whereas at the Viik Experimental Farm, the field soil is of humous loam. When this difference is eliminated, it seems that the effect of the light climate on the rate of the development of spring cereals is nearly equal at Muddusniemi (69°5 ' N) and at the Viik Experimental Farm (60°1() / N).
The results of these investigations agree with the earlier view (6, 7, 8) that within the boundaries of Finland the differences in the length of the summer day even if rather great, have no considerable photoperiodic influence on the rate of development of the spring cereals. It seems, at least, that as far as differences exist within these territorial boundaries in the photoperiodic effects of day-length, the greater amount of light in South Finland (cf. 8) roughly compensates for the longer summer day in North Finland. Thus, the development rate of spring cereals within the boundaries of Finland is primarily determined by temperature. In Lapland, where the temperature is lower, the development rate of the spring cereals is perceptibly slower than in South Finland.
